Rose Bengal transport through the hepatobi l iary system has been modeled a s a s t o c h a s t i c process, with a computer-aided simulation program t o generate the model's parameters from kine t i c data in infants with obstructive jaundice. Blood, urine, l i v e r & fecal compartments a r e the key model f e a t u r e s , and the percentages of Rose Bengal transferred ( t r a n s f e r parameters) among these compartments over a period of time a r e found. This system's advantages a r e 1)use of maximum information content of 131-I-Rose Bengal data (urine and stool appearance, plus plasma decay), b)analysis of less data than needed in c l a s s i c compartmental analysis ,and c)subclassif i c a t ion of disease not otherwise a v a i l a b l e presurgically. The solutions generated include the expected hours (before ending up in urine o r feces) in (1)blood o r (2) 1 iver, and the probability t h a t Rose Bengal w i l l eventually terminate in (3) urine o r (4) feces. Further information derives from r a t i o s of the t r a n s f e r Darameters. e.g. ( 5 ) p j l i v e r , blood)/p(liver, feces) For example: Histologic changes i n t h e l i v e r which are diagnostic of c y s t i c f i b r o s i s a r e not frequently recognized during infancy. I n a retrospective study of 47 p a t i e n t s surviving up t o 3 months of age, only 5 cases of typical focal b i l i a r y c i r r h o s i s were i d e n t i f i e d . In an additional 1 1 cases, e x t r a o r i n t r ahepatic ducts were prominent because of f o c a l mucus accumulat i o n s , i n these cases there were d i f f u s e nonspecific a l t e r at i o n s , including c l i n i c a l jaundice or cholestasis with b i l e thrombi, apparent prominence of p o r t a l t r i a d s with f i b r o s i s o r inflammation, and minimal b i l e duct p r o l i f e r a t i o n . Similar nonspecific lesions were present i n 14 cases i n the absence of excess s t a i n a b l e mucus i n b i l e ducts or l i v e r . In only 17 of t h e young i n f a n t s (36%) was the l i v e r e n t i r e l y normal.
HATHEMATIC MODELING OF ROSE BENGAL KINETICS: DIAGNOSTIC A I D I N NEONATAL OBSTRUCTIVE HEPATIC DISEASE. Charles E. Mize, Shelley I . S a f f e r , and Stephen A. Szygenda. Univ. Tex. Health Sci. Ctr. (Southwestern), Dept. of Ped. & Comp. Sci., Dallas Rose Bengal transport through the hepatobi l iary system has been modeled a s a s t o c h a s t i c process, with a computer-aided simulation program t o generate the model's parameters from kine t i c data in infants with obstructive jaundice. Blood, urine, l i v e r & fecal compartments a r e the key model f e a t u r e s , and the percentages of Rose Bengal transferred ( t r a n s f e r parameters) among these compartments over a period of time a r e found. This system's advantages a r e 1)use of maximum information content of 131-I-Rose Bengal data (urine and stool appearance, plus plasma decay), b)analysis of less data than needed in c l a s s i c compartmental analysis ,and c)subclassif i c a t ion of disease not otherwise a v a i l a b l e presurgically. The solutions generated include the expected hours (before ending up in urine o r feces) in (1)blood o r (2) 1 iver, and the probability t h a t Rose Bengal w i l l eventually terminate in (3) urine o r (4) feces. Further information derives from r a t i o s of the t r a n s f e r Darameters. e.g. ( 5 ) p j l i v e r , blood)/p(liver, feces) For example: Histologic changes i n t h e l i v e r which are diagnostic of c y s t i c f i b r o s i s a r e not frequently recognized during infancy. I n a retrospective study of 47 p a t i e n t s surviving up t o 3 months of age, only 5 cases of typical focal b i l i a r y c i r r h o s i s were i d e n t i f i e d . In an additional 1 1 cases, e x t r a o r i n t r ahepatic ducts were prominent because of f o c a l mucus accumulat i o n s , i n these cases there were d i f f u s e nonspecific a l t e r at i o n s , including c l i n i c a l jaundice or cholestasis with b i l e thrombi, apparent prominence of p o r t a l t r i a d s with f i b r o s i s o r inflammation, and minimal b i l e duct p r o l i f e r a t i o n . Similar nonspecific lesions were present i n 14 cases i n the absence of excess s t a i n a b l e mucus i n b i l e ducts or l i v e r . In only 17 of t h e young i n f a n t s (36%) was the l i v e r e n t i r e l y normal.
Diagnostic focal b i l i a r y c i r r h o s i s was present i n 5 of 32 i n f a n t s who survived from 3 t o 12 months and i n 18 of 67 older i n f a n t s , children, and adolescents, but t h e d i f f u s e nons p e c i f i c changes were absent i n the older age groups.
These observations suggest t h a t b i l e ducts containing mucus alone o r i n combination with b i l e may be a possible precussor of focal b i l i a r y c i r r h o s i s . The frequency of diffuse changes ( c h o l e s t a s i s , b i l e thrombi, o r jaundice) also suggests the p o s s i b i l i t y of proximal obstruction which i s t r a n s i e n t .
MICRONODULAR CIRRHOSIS IN ABFPALIWPROTEIN~: PaSSIBLE
EXACEXBATION BY MEDIUM CHAIN TRIGLYCFRIDE (KT) FEZDlX. John C. P a r t i n , JacqueLine S. P a r t i n and William K. Schubert. This Golgi l e s i o n has not been seen i n other childhood f a t t y l i v e r s . One AB-LP i n f a n t was biopsied a t 10, 12, 24, 3 0 and 38 months, before, during and a f t e r treatment with a low-fat WT d i e t . ?wing t h e i n t e r v a l of observation, he had p e r s i s t e n t elevatxon of transaminases and he developed severe micronodular c i r r h o s i s . Alcoholic hyalin (AH) appeared i n hepatocytes a f t e r MCT treatment; mitochondria1 dense bodies increased-size and density. Eight months a f t e r MCT was stopped, AH was g r e a t l y reduced and mitochondrial dense bodies normalized. It is speculated t h e alcoholic hyalin was r e l a t e d t o accumulation of a c e t a t e from MCT-fatty a c i d s in t h e f a c e of defective TG s e c r e t i o n in a manner biochemically a n a l o g a s t o hepatic ethanol metabolism. MCT s h a i l d be used cautiously in AB-LP i n f a n t s u n t i l more data is available. Support: NM #RR-l23
M A C R O P H A G E S A N D T H E P R O T E C T I V E A C T I O N O F B R E A S T MILK IN NECROTIZING ENTEROCOLITIS. J a n e -P i t t , B a r b a r a Barlow, William C . H e i r d and T h o m a s V.
S a n t u l l i , Columbia Univ. Col. of P h y s i c i a n s a n d S u r g e o n s , B a b i e s Hosp., Depts. of P e d . a n d S u r g e r y , New Y o r k City.
A n e x p e r i m e n t a l model of necrotizing e n t e r o c o l i t i s in newb o r n Sprague-Dawley r a t s h a s p r e v i o u s l y b e e n d e s c r i b e d ( B a r l o w e t al., A P S A 1974). It w a s found t h a t newborn r a t s exposed t o daily hypoxia a l l s u c c u m b e d t o t h i s d i s e a s e within two t o five d a y s if f e d a r t i f i c i a l f o r m u l a (F) but not if fed b r e a s t m i l k (BM). T h e s e s t u d i e s w e r e u n d e r t a k e n t o d e t e rm i n e t h e p r o t e c t i v e f a c t o r s i n BM.
In v i t r o , BM killed 9 9 % of 107/cc Klebsiella in two h o u r s ,
--while f r o z e n b r e a s t m i l k (FBM) killed none and F s u p p o r t e d b a c t e r i a l growth. T h e Klebsiella u s e d w a s o n e which produced p e r i t o n i t i s a n d s e p s i s in the e x p e r i m e n t a l model. F B M a n d F l a c k t h e 106/cc m a c r o p h a g e s (me)) p r e s e n t i n EM. F B M p l u s 106/cc rat p e r i t o n e a l m D o r rat p e r i p h e r a l white c e l l s o r rat BM m P a l s o killed t h e s e Organisms i n v i t r o . In t h e exp e r i m e n t a l model, a l l rats died if fed F, 90% died if f e d F B M and 20% died if fed F plus p e r i p h e r a l white c e l l s . T h e s e s t u d i e s s u g g e s t t h e i m p o r t a n c e of t h e me) i n m i l k as c e l l s c a p a b l e Of killing potential b a c t e r i a l pathogens and of p r eventing necrotizing e n t e r o c o l i t i s i n t h e a p p r o p r i a t e s t r e s s e d a n i m a l .
A FRESH LOOK A T NECROTIZING ENTEROCOLITIS. Richard A. P o l i n , Paul F. Pollack, Barbara Barlow, Thomas V. S a n t u l l i , William C. Heird. Columbia Univ. Col. Phys. & Surg., Depts. Ped. and Surg., and Babies Hospital, New York City. Prematurity, asphyxia, i n f e c t i o n , and feeding--singly o r i n combination--have been c i t e d a s e t i o l o g i e s of necrotizing e n t e r o c o l i t i s . To f u r t h e r define the r e l a t i v e importance of each f a c t o r , the c l i n i c a l courses of 55 p a t i e n t s seen between 1954 and 1973 were reviewed. I n most cases the diagnosis of NEC was confirmed a t operation or postmortem examination. Other p a t i e n t s included had radiographic evidence of i n t r amural a i r i n addition t o other symptoms consistent with t h e diagnosis. Only 8 of the 55 p a t i e n t s had a g e s t a t i o n a l age g r e a t e r than 38 weeks. T'lree of these had severe cyanotic CHD; others developed NEC a t an older age (14-42 days) a f t e r a prolonged geriod of diarrhea. Antenatal complications were documented i n 60% of the group; 26% had low Apgar scores and/or asphyxia. Forty i n f a n t s had symptoms o r signs of sepsis.
Blood c u l t u r e s were p o s i t i v e i n 36 p a t i e n t s ; i n 97% of these, the i s o l a t e d organism was a gram negative baccilus. Thrombocytopenia and/or abnormal c l o t t i n g p r o f i l e s were present i n 72% of the p a t i e n t s . Abdominal x-rays were normal i n only 4% of the p a t i e n t s ; intramural pneumatosis was seen i n 47%, f r e e a i r i n 23%, and non-specific abnormalities i n the remainder. Every p a t i e n t with intramural pneumatosis o r f r e e a i r , radiographically o r on d i r e c t examination, had been fed. These findings suggest t h a t a l l the c i t e d f a c t o r s play a r o l e i n development of NEC.
INTESTINAL FYTEROKINASE (FK) OFFICIENCY I N 2 SIBLINGS.
A. Prasad, J.C. Hawrth an4 0 . Hadorn. Depts. of Ped., Universities of Manitoba, ~i-anada and Berne, Switzerland. F K i s a key enzyme f o r protein diqestion since i t catalyses the conversion of trypsinoqen t o t r y~s i n , which in turn a c t i v a t e s other pancreatic proteolytic zymogens. 2 cases of EK deficiency a r e described. A male infant developed d i a r r h e q vomiting, anemia, and generalized edema due t o hypoproteinemia within a few weeks of b i r t h . Weiqht gain was poor. Formula change t o Nutramiqen resulted in temporary imorovement hut a t age 4 months he was very malnourished. Cystic f i b r o s i s was excluded. Duodenal j u i c e showed no proteol yt ic enzyme a c t i v i t y but amylase and l i p a s e were present. Following t h e in v i t r o addition of parcine EK t o the j u i c e , normal trvpsin and cbymotrypsin a c t i v i t y was observed. Duodenal mucosa had no E K a c t i v i t y . The patient was treated with pancreatic e x t r a c t and began t o t h r i v e . A t 3 1/2 years he i s qrowing normally and no longer needs pancreatic therapy. His older s i s t e r a l s o had diarrhea, anemia, hypoproteinemia and poor weight gain in e a r l y infancv. She was fed Nutramigen and recovered. Her duodenal juice and mucosa showed the same abnormality a s t h a t of her brother. E K deficiency, which may r e s u l t in variable c l i n i c a l expression, i s t r e a t a h l e and should be looked f o r in infants with unexplained vomitinq, diarrhea, anemia and hypoproteinemia.
